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^£^X}-2J E2HX|^E1 315^01 JHAI9CH °JLQ. Oi *j CHE1J0I S! £ El SIS ? 

naiet t.o sio ,r lhai i.o sio'V^ m^M ££s s?sa ah^e ^a^/Eaej t( 

SSKQ. M M?HAI^:E1 %! ^ZlilS gejSI ^£!X|^E1°J >ilU| ^ ^ rj ^s^/Efti*] 2^ #tHI dtXt 
ffOj J sTf fiiaAH3l = S|s ^£<5l= 2t *m r . OIGHf CQ-EL &£M±XW g ?h Xi 

£ 1 LHX|£ 38 SeH°J M^HAI^Ei SSSPI B9SW0ICK 

£ 4 LH XI SfgOfl 2|*!" M^AI^El *H2»Ss ggSPI t!9£§0IO. 



SrtSW HhEi- 2101 0. 



isei it ?>= s^i-ii^x^ eaHAt^Ei a 2 



^SxfiiXrSl S5(W = CflEI 7rX|71 21^01, 011 01 El 7rX|2j &ESIi» SOfl MSEI til OH QIOIEil 

xis-s^u on 2 si mm ai&s mioiEim ii^s s^ai^i- ?isi ^~ ei-sui %i g?\ sje 
n 7\^±x[^E] ^^\~ ciioi ei # <*tmcm= ?\=m e>e ^a^^r s^ei ^ ^sxiigoii 

S^E1 S ^SXIIgOl gg ^^H^ 0Ft£1 ^£^|^A12J BU^CH S 

£(noise margin) £E*^ DH ° iSS^J S*U5 ^^IH SiD. OlOil [f>dK ^SI^Xl^l ?\^2Y Oil 

SEI 4:AF°I 7l3# SH-^ iAI- LHCHI gt^AIS (combining) SffllCIH QflSEI ^ElrtAK embedded memory 
logic device)^ #^or?1l EI21D. 0121^ StflCIE OK SSI ^EliA^ D^BJ Oil SEI *J0l ^1^51= ^ 

oiaoi s^sk i oiaoi lhchi Ai^t get siixiEmra ah^^ set °moaH^ ^ei 

SIS S^2S ^-SSD. OPIAi, ^-?| OifllOl LHU OilSEI ^SAI ORAM 31 SRAM SjOl W 
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a si pmos M2HAi^a^ no\E s^oi g^fg s^s^^^cm NMos^^xi^EisTxiiy 

^^MS SStlia (surface channs I )0|_ *iS5l_= . &30iL PMOS gS!Xi±E12| nW2^(i\\= DH^i 




£ 1 LHXI £ 3^ DRAM *jl A^t[~ g£H^l StHIQE WISE! feEl^ttSJ £2HXf±E1 H!£^l £3 
3K?I BSEeOIQ. 0\7\M £7H£I£ 2^21 ^OjAi, a SI 5 Alt/ ^gs 

^ 3 CHcilOl gej SI feEI3l£ UEft«Q. ^ 

£ Ig 71I0IE ^^O) s E2°*-(11)# E^il S3*K7| Slt> B9E0ICK 2X1, ^EiO 

#7| Pi 238 HII Pg 2^ (5a) SI HI2 PI S^(5b)^S :?gE|D1, XIII Pi g2|(5a)S Oil S El k# 
01 iJgEI^ ^ OiaiOl S^(a)£HI HI 2 Pi S3 (5b) Si HI 23(7)8 ^Elslg 23(b)01l ^ 

gso. cum, 2-71 innsu igs^oii si big-ggeim tissue ±n&&*t(3m 4tst\ 

#71 ^£23 ^tHI ,101 e >ihf^(g)M *!StJ-Q. CO A.I, #71 £X^EI°*(3)£ #71 M£j i S 
2 CHI £21-" 4=E SIQ. QICNA1, #7 1 TilOi^ £m°U9)0| ^SE 1 2 soil 

2!£?ii(undDped) MEI^EI^a l)# 

E 2^ XII 1 LHXI XII 3 7II0IM uH£!(11a, lib, lie), m £2jXI^E12j ^2^/EcHie! 23, £EI£|g 23 
Sj NMOS M^Xf^EI Si PMOS MSHXI£E12| :£E^/Ea°l 23# £2^71 &9E 

oid. gssra, g?\ ^£°i§ ta^a^aim niEiy*i-oi #71 hii pm 23(5&) # 

Oil t J 2£i *I0IM ^th^ryjoj £222 A^Qji XiM xioie iHQi'lUjM SgMJ SAIOil, #7| Hi2 Pm 
23 (5b) ^ 23(7) oCHI TO DIM ^S|(9)^J iSS^ #011 ZfZf HI 2 TflOl^ IHS(llb) Si 

HI3 >110|E EH@(1lc)g 0I0U1, #71 HII SI H|2 7fiO|E uHSClla, lib) Si #71 

4:XfME|°K3)t OIS^S D^aS6|-01 ^71 HI I ^ X1I2 Pg S«(5-i, 5b) CHI m i^ii 5^^£g 

□iS5asm ^s^i ££oui ^xiei^s^, ^ hm s hi 2 tiioi^ sns(iia, lib) ° c ssj 

^ S3 Oil ^ 1.0 S10"/W LHAI 1.0 "SlO'VcrfSJ HI I 7H^£ ^2^/^312) 

S^(l3a) Si HI2 Xl^£ ££^/E&||°i S^(13b)e ^^^D. Qs&iL HI3 nom HH§(11c) a 
^71 £XrMEI^(3)# OI^^^J nf^HSofCH Ml ^(TM PS^l ^ e -i{^3S OIS^o, 

§fH ^§^1 scoiiAl ^^at^SS^, ^71 HI3 TilOlS Ell@(l 1c) S= ©29*1 59011 1.0 SIO'V 
orf LH XI 1.0 SI0"/W2J ^= HI 3 X|^£ iSl^/Ea^ 2^(15)1- ^^tj-Q. 

?ii^hai, ^utm s^oii cvo xm^m ^gmn mm 01^-2 a'^isi-oi ^71 x-ui lhai ^3 tiioim 

HHSdJa. lib, lie) m^m ^51101 A|(16)S g^^Q. QgOll, ^HI0|A1(16), H1 1 S HI2 7j|0|M 

misou, lib), ^ ^A^a^(3)i- oi^^a a^as^ra ^?i hii ^ H12 s^(5a, 5b)oii ns^j 

0*1 2 tH y|^01S(arseriic ion)# ^en^o^ OI^^^^HI ig2J 2£(HIA1 gxiat.^^^1. ^>'' 
71 HI I a HI2 «|0|M EH^OIa, lib) ^ SSJ H1 1 ^ HI2 X|^£ i^^/HSfl°i S^(l3a, 13b)0fl ZfZf 
1.0 S10' a LH XI 1.0 Sltf'/W2| i^i S^SS Wg£| H1 1 5! HI2 H££ ibS>:/Ea°J 

S^(l?a, 1?b)# ^-S^Q. 01 CIH . ^71 Xfll SI HI 2 £££ ^r^i/Eaei S^(17a, 17b)# ^71^ Hl- 
£1- ^01 1.0 SlO'Vcrf 0|^2J £°SA|?I7I 2\nM= ^71 bl^Ol^e 1.0 S10' 1 LHXI 5.0 

SIO 1 ion atodis/cnr^J 0I^^S§hOI0t t/D. 0121- ^01 H|^0|^# ^~ 0|a^ 

&'5l9, ^71 HI I ^ HI2 ±2^/Eai°i S^(17a, 17b) Oil 0|s^°> ^^-(ion implantation 

da(tiage)0| 7tfHX| C|^S?llOld (dislocat ion)2r ^ s § s^Kcrystal I ine defect )0I ^ol-Dl, OIE1SJ" 

isit,^ 'i*ia s§i ^ Alexias 2h2ei ni7i£ixi e^a. [Cf aAi , hii si hi 2 uss ±2. 

i/Efilie.! S«(17a, 17b)21 H1 1 SI X1I2 P^ S^(5a, 5b) AKDI0H ^^2^71- §7(-^Q. 

&?\ M\ S! HI2 £2^/Ec1I°! g^(17a, 17b)# US, £A|E! ^01 HM HI2 

TilOie ID§(11a, lib) m^m ^IH10|Ai(16) u^CHI ^71 H1 1 Si HI 2 XI ^a^/Hai°J 

S^(13a, I3b)0| £^1-01, 4 V 7| HM SI HI2 >il0l^ 2HS(l1a, 1lb)g 2^ Ng2J S^S^I 

a. oi7i ai, ^7i &E:m^ hii xiss i^^/saej s^(isa) s, 1 0121- Soh^ hii n§£ ^s^/e 
aiej 2^(i7a)a ^ egHxi^:Ei2i lods 4r^/Eai°f ^soira, ^71 &Boi-e Hi2xis£ ^ 

^^/Eai°i S^(13b) SI 0|£r Hi 2 J2SE ^5i^/Eai°i S^(17b)^ ^at|S S^(b)^ 

NMOS ^2HXI^Ei2J LDD^ ±£^/Eai°i ^S^Q. 

QIOiAl, ^71 iffl|0|A1(16), HI3 mm SHSdlc), Si ^X r ^a^(3)# 0|£^2J 0^3^31-01 ^71 N 
n S'^(?)CHI F^'=J ^^11 2 E -^££ 0|s^°js^n n lift ^§£1 SECHIA1 iSdl^2S^, 
4 k 7l HI3 flOIS 5IS(11c) gf S2J HI3 XiSE ia^/=egej 32? (15)011 1.0 SlO" LHXI 1.0 SltfVetfS] 
p^oj 4:^^/Ea°i ^^(13)1 *!2*i-D. 01^ ^01 HI 3 I2^E 

£2^/Ec1l2i §^(I9)# EA|£| um ^01 Xfl 3 >l|0|e ang(Uc) =«CHI ^-3=1 ^Ifli 

0IA1(16) U^CHI 4>7I HI3 Xi^E ^^^/EcU°j S^(I5)0( Z^oK31 , ^71 HI3 TflOIS uHS(IIc)^ P 
^SJ M^l^ E^S^ID. 017IA1, ^7! ^^[~ HI 3 XI ^E i£±/E£il£J 2^(15) Si OI2h 
HI 3 USE i2£:/Eai°i §^(19)^ ^a SI S «g^(h)2J PMOS e?HX|^E121 LOD^ i^i/Ea°! 
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«3 «0IS flHSOla. lib. llc)2| S9E iggCK 0|CHAl7ibl iiS ^ 2M* »Sa RniBfe 
S2f SAIOil, X1I2 TflOie SO (lib) 9 JED 2 IliE ±2£/Ea3 '22 I(l7b) t^ l ?1l~ E O B* II 

lib, llc)2F 0|# *f S£y 42^/Eai°! 22## A|£ ^EIaTzIQ Wl " -(,,a ' 

23(e= Ha*' 22)Hf ssas uiMBeie s^d. agon £9| BiEBoToi^r^krllg ^ 
xi s^, ss^, a mm\m s-o^ *g aaiAiEm h dr^i S||}cr 

^XI^EI MZ&^m 2|3hS, Till 3 ^2 12 £E ££^/Eai*i 22 ^ul 31 eshxi 

2fw $ sick oiatt &esu±»2i 9\nM^ m ^tli Ti^^s i^s ^ 

t, h OI ^'Bl AHJ|E°I! ^^^^S ^SSl-SAi, ^ 01 a 01 23011 ^r^^/^ai 0 ! 3^ 

^1 Mm i^PI ^IShOI = ^-SOII CUM ^£jU^£J M2HX|^E1 XIIHE^S^ ^ OlEilOl 2 

J °' ^asis ^am^ y^^^^^ emxi^ei x-u^^soii sjchai, stm ?iioi^ 

^ 2 n, a , ^^s^ B^isf, 4^1 £2°4i mSaslfoT^i d Toiajoi I «S§ >j|o|l 

§9°^ ^CHI All 71I0IM HHS# ^^t^Ilf- §AltHI, 2J\ ^E|tl^ 2^2J >i|0|M §3^2J ^ 

gS^ A1I2 ?flO|e u(i§3 ^ fl|3 7ilO|E HH^M 9711 2K ^7f Sill LHAI S1I3 >1IO|e n@ 

2= ^E*OI£T 59 gOil SJ01E ^ XH2 >U0I^ ot goj bh£j||^j3q. ^a^j 2|Z| 

XIII M£M i£5 E^SS ^HJ S XII 2 ^i^E ^^^/Eai°i S^M ^^me 971I2K ^71 
E ^^^/Eaioi 2^i>1l Xil2 ?1!0|E q. M2 2iiil0|AlVu7 

E^ E^gsi H^E ±$L±/Sft\°} 231 ^Su^ 9?1|£K ^71 XH3 7il0|£ <L* S^J & 

S.M?m 5E901I ^-71 HI 3 7f| 01 e uHS ^ ^71 XJ|3 >1I0|E jhei ^«^| ^^si >-uji01A11 OfS^S 

F^2i g^if Oj£^£Jt^S^, 4^1 XII i §£SQ XII 3 g^i ^ES E? 

!^ p^2j ^^e ^sirivEaiej s^i ^nw, >uois g^aj- 33 aiz^^ 

01 4 h 7| Xfll LHAI X1I3 >II0IS fiHS, 2?\ XIII XH^E ^^^/Eefloj 4^1 m% 2^E 5^^/E 

aiei 23, ^ P^'3J H^E ^^^/Eaiei 23# i^A|?|^ B71I2K 4^1 ici^i Xtfl LHAl X1I3 
?1I0|E fiHg, ^^ei xi^E i2i/£fl|°J 22, 4^1 tgg i HS2J HfeE iai/EaSi 2 
^S^^F^ ^g^/^Siej 22 S9(HI ^aAfO|E3-# aiih^o^ E^| 

B ^2011 XI1 1 Xi^E iS^/Eai°i 230H M^^J J2£E ^^/Eaiei 2301 ^SEI3 

*£Xm ^ SiD. 01011 C0£K ^ CHaiOl 23^1 XIII XI^E £2^/Eai°! 23011 is^t/oi ^-stie 
21 $ ?J>SlB^., Jill XI SE i^^/E£ll°i 222J V^S^ 7H2AI1J 4= "a. 

0I5K £9i ^i^fOI H ^2^1 dl-^^ *JA1CH|1 ^A1l5| ^25^1^ t^D. 017IA1 ±JW^\~ 

E9M01I SIOIAI, s^^H a ^ bS iA|^ CM £il 01 22 SI ^Bl5lS 23m UEI-tiJ 

E 4^ ?1I0IM ^3^(109) ^ ES°|(ni)# ^351-^ B71IM ^25^1 B3E0IB. 3X1, bj-Ei-H 
7IS-(101)2j ^ 5^011 #^2J g ^'SgSm AfguHDI PI 23 Si Nf3 23(107)# ^^t^D. 01 
7IA1, £?\ PM 22^ X1I1 PW 22 (105a) X1I2 22(105b)aS ^?^£|D1, X1I1 PM 23(l05a)^ 
OllSa MIDI ^.^£1^ a OiaiOl 22(a)01l 23# UERHH, X1I2 PI 23(105b) B> tm 

22(107)^ ^at|S 22(b)(HI i*'2S\Z= PM 22 ^ Ml 23§ UE^O. Q§1,^| 1 
S22CHI ^322 a 1 Hl^222# tlS^ ^X|-^a^( ^SoUl. 4^1 S-322 '^Oil ?1I0|E 
13^(109). (fll^CH ^i.^l-3-m 80 A LHXI 200 A ^^^Qh. CH7IA1. 4^1 ^X^a^(lCO)^ 
4^1 M^t ^ 2011 ^-S^ ^E SiCK 0ICU1, 4^1 >i!0|B ^ 9 °|( 109)01 ^im as 
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Oil HH^SKHI = g£f # *^ 3E£ = M(undcped) SElgeiSSfg SSifllh 




3| ^nm^a^i^^ $?%^\m 

xunom Eugenia, nib) %< ssi i^sse* ssaii ^ an g£ S wjgjCH t.o sio'Vc* lhxi 

1.0 310' /orf^l g£g §S| hS2j Xiu fl£E ^^^/Eai°J S<*(l13a) £' «2 Xi^E i2i/ 
E3I2! S2!(113b)e SAIOV 4^1 XII 3 ?1I0IM IlS(nic) 2= SSJ SfgS« £3011 1.0 SIO'7 

at! LHXI 1.0 Sltf'/orfSJ g£W ^£1 ^ Pi*2J XH3 X|£E 42^/E£i|°J S^(I5)# **S*fD 01 

HI S^-- 5 ^' 1 ^^^Sm&il PM0S EajxiiEISJ »S XB g 

n^ttH. ^im S3 Oil CV0 £+j|.sf c£^ CVD 1000A LH XI 3000 A S| = *ssm 01 

g 01 *J2tfHa Jill LH XI BI3 *IO!E EHSJOIIa. 111b. 111c) ^«Dfl ^ffllOlAi ( 1 17)# 




1.0 S10* LH XI 5.0 SI0' 5 ion atoms/a^ E^*£ ^gJoKN #3>| M2 711 DIE £H@(111b) 32| fl|2 XI 
SE £2±/Ea°! S^(113b)CHI^ .XIII S£fiQ 3|2 g^l oil^CH 1.0 S10" 

5 I>q| ^ S3(113a)0ll CI££?flOI>32|- ^ ig^tWI *»g£|e 211 &*]ir 

SI £E0U1 3*ia^23«, #71 Xfl 3 TflOlM M@(ll1c) 2SJ Xil 3 X1£E ^^^/Haiej 




SJ Sgg ^^J^E^i^/Eae.' g^(121)£ ££i±]E g2i(b)2J PMOS EaHXi-^SI LOOti £2 

£ 7£ aSIAH)IE(salicide: seli-al igned silicide) AhS«KM Xi) 1 LHXI Q3 

01 Sill XiSE £2^/E£ll*' S^(tl3a), H£E ±2 °! SS«(I19), P£2J H£E ^ 
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^-.f? ^n 71 ^ 01 - £-^009)21 -sioiAi.:ii?& -moil mm ml S^^s 

^ltB0|A1(ll7)2J £0| ^ ^ TiSJ 31ft SOI XI Q~U. 

0I0WJ, £>7| LH*h3 S^Sf, OliaCH EhQlEhgSfg 4 "-q A24 <=;ij|£ ^gSKQ 3 ^]us 

711 01 £ EHSKllia, 111b, 111c)Hr0lt « 2 <J ^^c^rf^f f A^^EIA^ 5 0I& tfS 
f*S£! Sill 4'BIAWIH^(123a)S fl M 7,01 M 110(11^" %T *§E i2 V^flP 

22(ll3a)Ilf*M}i| *f SSHXIiElS 7S**D|, All TflOlM il(llla) a 3 * Oil gga 3|l I^*|e| 

E^(l?Ja, 123b, 123c), ^ EWIErfc ^E|ArOIE°^ Tf LHXI 20 , ^ -cm2|" *s "fcl|^#aoT°g « 
iElilEiil Jaj"I?5 ~ ±M9] ®' 23(b)0il Sgsf'NMOS MLHAI^Ei a PMOS 

E 4S>:i 23(££= Sill Xi^E Ecl!£! 22) #2J ^11 4'EiM0|^(l23a)ir^i'l^ dl^a^ 
DRAM ^3 So^J'Cf. 

71 feEl^lg 2301 -£S|£ -SllStfe ORAM iXfOil ^ T^gli ^01 

^^-^ 

^#^H^ 3fOI B I^£J ^AltHIOil 2J*ra # M2H*| a Ei oj >j| 0 je g. t 1M ah^e ^s^/^ai 

°j 23 xiii ^aAwiE^# Ai^^og ^ g^nh omEH ^7" 1 7^ 1e i^ESre.rl' 
3&ii \m^\ h^e ^2^/Eaej s^oi sstie ^xm ^ sick oitrn coek ^i^ersj rc ai 

- h t3s ^S, ^ ge^XI ^g(data retention character i sties ;H2AI?|CH ^S^-Qil 

^mmm ^h^aiu^ §§ a^ai^i ^7i7i- 21 m^m ^ si^Es yE^i^xKio* 

power semiconductor device)^ 4^ °iCK 

S£tl. HIE^oi^ cq^£|^ X| ^E 23 Ahoj XiM =^ ^ElAmiEBIOI blXl^t 7\J\ 

i. m cnaioi 23 ^ ^eisi^ 23 1 7dis r = ^ej^x^ ml^i^ei xii^&^chi sioi 

A1 , 

^1 E2^t SHEiySrOI £91 ^ CNEilOl 232J 7||0|E i3^2| i§23 £Dil ^1 >||0|E ufl§!# ^ 
^^21- §A|(HI, £71 £Eltl^ 232J ^10|M ^332J ^§23 ^Oil XII 2 ?1I0IM Efi@ S XII3 >il0IM 



o,2 Si-tSS^iaS ^i!^?^ =S ^pis soil 301E ^pi si i tuois sag o t 

QJ\ M\ LHXI M3 n0\^ HHS ^SIOlAig B?U; 

^>9| 7II0|E E|g 2 SEJ HI2 AH^E i^^/EEil^i 23011 ^71 Xfl2 >i|0|M lag S! ^1 Xfl2 5ffl 
OIS EH@ =^0il ^IHIOIAm Olg^o. o^ag^CFl §^#1 0|^^HJ^£S,w a^i 

SI I M^m ^EfiQ 312 feES E^gEi W^2J H^E ^i/Ecil'^ 221 ^^i^ & 

& h 7| ^2^^J «0IS 23 ^^Kfl ^71 XIII LHXI X1I3 ^|0IS Hg. ^71 SI1 XI ^E 

iSl^/Eai'li 22, ^71 im^ H^E i^^/Eae." 23. S ^71 PgSJ H^E i^i:/Eai£i 23 
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aw 2. hi mow sioiAi, £9i sin gss i.o sio ,r lhxi i.o sio'Vcirfej a# s> 

tl^tf 3. HlfcHHI ?JCHA1, £7\ m ^ £ q, j,, 3 , o Sltf " LHX| | q 

SlO'/orfoi ^g^^ 5ie Bh^xu^oi EayxiiEl HI£^E. 

g^tJ- 5. St^Oll SiCHAI, £71 ItfSSfS 80 A LH XI 200A2J = Jfl3 S# t\~ 

s^t> 6. hm^ou °;cHAi, 4^1 ±wo\mm 

<2?\ Hll S HI 2 Ai£E ±S!^/Eaiej 2301 ^2£J IHrs 2? 3 Oil CVO ^S^l- =Dil 01 M 

g^t, 1 - 7. Ii\b%m S1CHA1, Q7\ CVO ^35, k = CVD S! CVD !£r3- B CH 1 - ufU°i ?i ° 

8. Xil etJ-tHI SiCHAL £7( CVD §2°^ 1 000 A LH XI 3000 A °J = ^2Sr^ 51 |gog 

^n^m eyxiiiEi hi2£>s. 

10. HI \%m\ %tO\ki, £9| ~^ £E|Ah0|E°m aieh^io^ ^J^t\~ 

Hll LHXI HI 3 ?||OfE £J\ HM XI£E iS^/Eftl*' 23, 291 N^B] JQ£E £2^/E£l) 

3 23, £71 P^Sj H^E 42^/E£il°" 2301 tfEi gui-s 33011 LH£r£ ^2oh= 
9-^11; 

£91 LH»S s^0| SJgsi ^Shlt 1'4 ££I?|0U1 SHEISrOI £71 HM LHX| HI 3 *|0|M 

im, £7i jili 4:2i/EEi|oi S3, £7i ita n^sh use ^s^/Eaej 23, 

£91 kgg Pgej H£E ±2±/Btt\2! 23 53011 £7 1 LHtf£ s^ v 0| £J-#oK)1 ^SS 41 El 
Ah0IE°lt trntt^ <=±n ; 

4^1 t^s'^Oil S-^CH Q?\ ±MO\Ai S 4^1 ^XFga^l 53 CHI BBo[^ e^So^XI 

= ^^°|(un reacted refractory metal Uyer)^ HITlol-^ OI^CHXf^ 21 ^D^S 

11. HMi^CHI SiCHAl, £9| LHshS EhO|E^S|ej St ^Ei-tl^X^ 
S?HX|^Ei Xil^S. 

12. HI 10* •"Ml °ICHA1, ^71 tmg^g 4=^if ^E^OI 2# ^S^^ 
^ ^Eil^rA"^ M?HA|^Ei HI2WS. 
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